information on identified QTL (e.g. [9] ). Earlier studies used a single marker approach to detect QTL linked to a marker (e.g. !11!). Lander and Botstein [7] proposed a method to map QTL using two DNA markers that flank a genomic region (so-called interval mapping). Later studies (e.g. [5] ) showed that the effect and position of a QTL are confounded in single marker methods and suggested the use of the interval mapping method of Lander and Botstein [7] to overcome this problem. Now, interval mapping of QTL is widely applied in livestock populations based on a variety of statistical methods.
Regression interval mapping (e.g. [3] ; henceforth abbreviated to RIM) is based on a genetic model that assumes that a QTL is located in the marker interval. In RIM, phenotypic observations for the quantitative trait are regressed on the probability of offspring inheriting a given QTL allele from a common parent in half-sib designs (e.g. [6, 8, 12!) or from a given parental line in back cross and F 2 designs (e.g. [3] [14] showed that the sum of partial regression coefficients on flanking markers provides an unbiased estimate of the effect of an additive QTL in the marker interval when interference is complete and when there are no QTL in adjoining marker intervals (isolated QTL). Without complete interference, however, some bias is introduced.
Whittaker et al. [13] showed that the information contained in the regression coefficients on flanking markers in F 2 and back-cross designs is in fact equivalent to that provided by the conventional regression interval mapping of Haley and Knott [3] [13] showed that the partial regression coefficients for markers that flank an isolated QTL depend only on the effects of the QTL in that interval and not on effects at other QTL, as effects of those QTL are accounted for by simultaneous fitting of markers external to the interval. For non-isolated QTL, Whittaker et al. [13] showed that it is impossible to uniquely map two additive QTL in adjoining intervals but that it is possible to map non-isolated QTL if at least one QTL has non-additive effects. The [14] and Whittaker et al. [13] [12] .
The objective of this paper, therefore, was to extend the MRM method of Whittaker et al. [13] Here, E(y!h!) is the expected value of offspring phenotype given paternal marker haplotype h!, w j is the probability that the offspring received the Q, allele from the sire conditional on inheritance of paternal marker haplotype h j , and a is the allele substitution effect at the QTL !1!. Conditional probability w j can be derived as w j 
Based on the rules of probability when conditioning on the same source of information S i , it can be shown that Note that probabilities p(M ik [ Sz ) and p(M 2RI S i ) are both dependent on each others' information (M lk and M 2R ) which is included in S i . Also, note that when probabilities p(Mlk!Si) and p(M 2RI S i ) are equal to 0 or 1, i.e. when sire marker allele transmission is known, then E(y2!Si) = E(y2!h!). offspring was randomly assigned a value for the probability that it received alleles M n (p(M n )) and M 21 (p(M 2I )) from the sire based on random draws from a uniform (0,1) distribution. Based on these probabilities, expectations of offspring phenotypes E(y 2 ) were simulated using equation (3) . Observations were then regressed on sire marker allele probabilities using model [4] . where n is the total number of offspring in the half-sib family, R6'5' red is the residual sum of squares when fitting only an overall mean and Rss fun is the residual sum of squares when the full model was fitted (equation (4) 
